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(54) Hydraulic tantionar 

(67) A hydraulic tenalonar (f) that decreases tha 
number of components, secures an adequate backlash, 
and prevents backward movement of a plunger (3). Tha 
hydraulic ten*loner (1) Includes a hollow plunger (3) 
having rack teath (3b) formed on a portion of an outer 
circumferential surfaces II dBbly received In a bora (2a) 

of the housing (2), where the plunger (3) has an Inner 
apace to form a fluid chamber with the bore. A slider (72) 
housing portion, having an Inclined surface, located In 

tha housing (2)> receives a wedge-shaped slider (72) 



RG.1 



having a ratchet portion (72a) adapted to engage with 
the rack teath (3b) of tha plunger (3) and a second Bide 
surface. The wedge-shaped slider [72) being slldable 
along the Inclined surface of the adder housing portion 
In a direction crossing en axial centerllne of the plunger 
(3). The hydraulic tensloner If) farther Includes a first 
spring (4) bi Being the plunger (3} in a protruding direc- 
tion, and a second spring (79) biasing the slider (72) 
auch that the slider moves along the Inclined elide sur- 
face of the ollder housing portion. A "wedge-effect" pre- 
vents the plunger (3) frcm moving backwards, 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001 ] The Invention pertalnstothe field of tension*!? 
for Imparting tension to a chain, belt or the like. More 
particularly, the Invention pertains to a tensloner having 

a ratchet mechanism* including a slider, to prevent a 

plunger's retraction when hydraulic pressure Is de- 
creased. 

DESCRIPTION OF RELATED ART 

[0002] A hydraulic tensloner generally Includes a 
housing, a hollow plunger that to fitted slldably Into a 
bore formed in the housing* where the plunger Is biased 
In a protruding direction byasp ring, andafluld chamber 
defined by tha bore of the housing and the plunger. Dur- 
ing operation, the force Is exerted by a chain or belt on 
the distal end of the plunger, which balance* the elastic 

force of the spring and hydrau Deforce In tha fluid cham- 
ber. 

[0003] When a fa roe is exerted by b chain on the distal 
end of a plunger, an Inadequate amount of hydraulic 
pressure Is present In the chamber. This force Is exerted 
at the tJma of engine start. As a result, the plunger Is 
easily forced to retract into the housing* causing noise 
or oscillation. In order to prevent such a retraction of a 
plunger, various kinds of hydraulic tension ere with ratch- 
et mechanisms have been proposed, such as shown In 

Japanese patent application laying-open pub Heat I on 
Nos. 200D-138BS8 and 2001-304380. 

[0004] The hydrauDc tensloner shown In Japanese 
Publication No. 2000-138858 Includes a racksupported 
tranelatably In a longitudinal hole formed In a housing, 
a ratchet fitted alldabfy In a lateral cavity formed In tha 
housing* a rack which Is engaged by the ratchet, and a 
sprlngfltted In the cavity, which biases the ratchet In an 
engaging direction with the rack. The ratchet moves In 
a the direction perpendicular to the movement of tha 
rack at tha time of protrusion of the plunger One prob- 
lem associated with this tensloner la that the rack Is dis- 
crete from the plunger, such that the tensloner has an 
Increased number of components. Additionally, In the 
case of the chain having a relatively long center dis- 
tance, there ex lata a demand for Increasing a backlash 
of a ratchet mechanism in some degree, but the above- 
mentioned tensloner has a drawback In that the back- 
las h of t h e rate het mechanism can n ot be enl a rged m ore 

than the backlash between the rack end the ratchet 

[0Q0J] Japanese Publication No. 2D01 -3043S0 
shows a hydraulic tensloner that Includes a rack groove 
formed on the circumference of a piston. Aclaw member 
Is adapted to engage the rack groove end sociably fits 
in a lateral hole. The lateral hole extends in a direction 
that crosses tha axial centerltne of the piston In the hous- 



ing, via a predetermined clearance with an inside wall 
surface of the lateral hole. The tensloner also Includes 
a spring that fits In the lateral hole that biases the daw 
member In the engagement direction with the rack. The 
J claw member moves in the direction diagonal to the 
movement of the rack teeth at the time of protrusion of 
the piston. However, the amount of movement of the 
claw member does not fully contribute to the Increase 
or the backlash. In this tensloner. It may be possible to 
10 enlarge the backlash of the ratchet mechanism more 
than thebacklash present between the rack groove and 
the claw member by providing a predetermined clear- 
ance between the claw member and the Inside wall sur- 
face of the lateral hole. However. Increasing the back- 
is lash may cause chattering due to too great a clearance 
between the claw member and the lateral hole. Thus In- 
creasing the amount of clearance does not Increase the 
backlash of the ratchet mechanism an adequate 
amount. 

&> [O0C6] Th e present invent ion provides a hydra u tic ten- 
sloner with a ratchet mechanism, that can reduce the 
number of components, ensure an adequate backlash, 

securely prevent a plunger's retraction, end address the 
above problems found in the prior art 

6s 

SUMMARY OF THE INVENTION 

[0007] A hydraulic tensloner according to one aspect 
of the present invention includes e housing having a 
central bone that opens at one end thereof, a hollow 
plunger slid ably received In the bore of the housing, the 
plunger having an Inside space that defines a fluid 
chamber with the bore and rack teeth that are formed at 
least at a portion of the outer circumference of the plung- 
es er. The rack teeth formed on the outer clrcumf enanoe of 
the plunger, eliminating the need to provide a separate 
rack member and pi u n ger, th ereby reducl ngthenumber 
or components of the tensloner. 
[OOCfi] The tensloner further Includes a first biasing 
'0 member that biases the plunger In a protruding direc- 
tion, a wedge-shaped slider adapted to permit travel of 
the plunger In the protruding direction but to prevent 
travel of the plunger In a backward direction by devel- 
oping a 'wedge-effect" at the time of retraction of the 
plunger, and a second biasing member that biases the 
slider In a direction of engagement of the ratchet portion 
with the rack teeth. Tha adder has a ratchet portion en- 
gageablewlth the rack teeth of the plunger on a first aide 
surface. Tha slider Is slldable In a direction Intersecting 
so an axial centerllne of the plunger along an Inclined sur- 
face formed on a second side surface opposite the first 

side surface. 

[0009] The housing has a supporting block formed 
with a slider housing portion, the slider housing portion 
ss has an Inclined slide surface that the Inclined surface of 
the sj ider slldabiy contacts „ and a second biasing mem- 
ber biases the slider in such a way that the slider moves 
along the Inclined elide surface. The slider housing por- 
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tion has a atop surface adapted bo contact a rear aide 
surface of the slider to block travel of the slider In a back- 
ward dl ractlon.T hereby, the movement of the slider, and 
thus the plunger during retraction of the plunger can be 

b scurely prevented The slider housing portion also has 
a front facing wall oppositely disposed to a front side 
surface of the slider, and one end of the second biasing 
member contacts the front facing wall and the other end 
thereof contacts the front Bide surface of the slider. At 
the time of movement of the slider,, the slider is guided 
by the Inclined slide surface formed In the slider housing 
portion of the supporting block under the action of the 
force of the second biasing member, thus making the 
movement of the slider smoothly. 
[0010] The second hissing member may be a coil 
spring where the axial centertlne Is disposed parallel to 
the Inclined side surface of the slider housing portion. 
In this case, the biasing force of (he coll spring can be 
transmitted to the slider without any lose of contact be- 
tween the inclined surface of the elider and theelida sur- 
face of the supporting block maintained. Thereby, the 
elider and the second biasing member are Integrated 
end housed Inslda the supporting block, thus facilitating 
BBBBmbly of the bensianer. 

[001 1 ] When the p lu n ger travels in the p rotru ding di- 
rection during operation of the tensloner, the slider 
slides along the Inclined surface through engagement 
between the reck teeth of the plunger and tha ratchet 
portion of the slider, thereby increasing the whole back- 
lash, correspondingly to the amount of sliding move- 
ment, allowing an adequate backlash to be secured. 
The plunger Is prevented from retracting by a "wedge- 

afTeet," which Is present at the tlma of backward move- 
ment of the plunger by a wedga shaped slider. 
[0012] The housing further contains a first through 
hole adapted to Insert a disengaging pin thereinto be- 
tween the rear side surface of the slider and the rear 
stop surface of the si Idar housing portion Inordarto dis- 
engage engagement of the ratchet portion of the slider 
w Ith the rac k teeth of the plu nger. AJ so, the h ousl ng has 
a second through hole adapted to Insert a retaining pin 
thereinto between the front aide surface of the slide rand 
the front facing wall of the silder housing portion In order 
to retain the plunger In a retracted state. Engagement 
of the silder with the rack teeth of the plunger can be 
easily disengaged by Inserting the disengaging pin Into 
the first through hole. By this disengagement, a worker 
can easily push the plunger Into the housing before 
transportation of the tensloner. Then, from this condi- 
tion, by Inserting the retaining pin into the second 
through hole, the retracted condition of the plunger can 

be maintained with ease, thereby facilitating assembly 

of the tensloner Into a chain. Additionally, atteraeeembly 
Into the chain, the tensloner Is placed In an op era table 
state by removing the retaining pin. 
[0013] The disengaging pin and the retaining pin are 
preferably tha same pin with a tapped distal end. In this 
case, Insertion of the pin Into a clearence between the 



10 



35 



43 



rear end surface of the slider and the stop surface of the 

slider housing portion, and Into a clearance between the 
front end surface of the slider end the wall surface of the 
sDderhousIng portion can be conducted with ease. Also , 
the uae of only one pin se a disengaging pin and a re- 
taining pin decreases the number of components. 
[0014] A check verve may be provided at a bottom 
portion of the central bore of the housing to permit fluid 
flow Into the chamber but to block reverse flow of fluid, 
thereby, securely preventing the retraction of the plung- 
er. 

BRIEF DESCRIPTION OF THE DRAWING 



15 [0Q15] 

Rg. 1 



Fig. 2 



shows a longitudinal sectional view of a hy- 
draulic ten 8 loner according to an embodi- 
ment of the present Invention. 

shows an enlarged view of a ratchet mecha- 
nism of the hydraulic tensloner In RG. T. 



Rg. 3 shows a detail illustrating a ratchet mecha- 
* 5 n iem and a disen gaging p in . 

Rg. 4 shows a detail Illustrating a ratchet mecha- 
nism and a retaining pin. 



» Fig. 6 



Fig. a 



sh ows a detal I II lustratl n g th e operation of th e 
ratchet mechanism at the time of protrusion 
of the plunger. 

shows a detail illustrating the operation of the 
ratchet mechanism at the time of protrusion 
of the plunger. 



Rg. 7 8howsa detal I illustrating the operation of the 
ratchet mechanism at the time of protrusion 
of the plunger. 



Rg. 8 shows a detail Illustrating the operation of tha 
ratchet mechanism et tha tlms of protrusion 
or the plunger. 

Rg. 9 showsa detail Illustrating the operation of the 
ratchet mechanism et tha time of protrusion 
of the plunger. 



» Fig. 10 showsadetalilllustratlngtheoperationof the 
ratchet mechanism atthetlmeof retraction of 

tha plunger. 

DETAILED DESCRIPTION OF THE INVBJTION 



[0016] As shown In Figure 1 , a hydraulic tensloner 1 
includes a housing 2> a hollow plunger 8 fitted elidably 
In a bore 2a formed In the housing 2, and a spring 4 as 
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b first biasing member that biases the hollow plunger 3 

In a protruding direction from the bore 2 
[0017] In the housing 2, afluld chamber 20 Is formed 
by an Inner space 3a formed In the plunger 3 and an 
inside wall eurfecB of the bore 2a. A check valve 6 is J 
provided at the bottom portion of the bore 2a Inthe hous- 
ing 2 to permit the flow of fluid Into the chamber 20 but 
to block fluid flow In a reverse direction. The check valve 
5 Is comprised of a ball SO, a ball seat 5T contacted by 
the ball 50, and b ball spring 52 biasing the ball 50 to- 
ward the ball seat 51. Any other suitable structure can 
be employed to form a check valve. The housing 2 also 
has afluld passage 6 to connect the chamber 20 with 
an outer source of pressurized fluid (not shown). 
[0018] Rack teeth 3b are formed on a portion af the 
outer circumference of the plunger 3. A ratchet mecha- 
nism 7 le provided at an open portion of the bore 2a to 
prevent retraction of the plunger 3. The ratchet mecha- 
nism 7, shown In Figure 2, Is comprised of a supporting 

block 70 that is disposed in a notch portion 2b form ad 

at the open portion of thebore2a, a wedge-shaped slid- 
er 72 Is disposed In a slider housing portion 71 concave- 
ly formed In tha supporting block 70 whara the ratchet 
portion 72a ia angagable with the rack teeth 3b of tha 
plunger 3 on a first Bids surface, and a spring 73 aa a 
second biasing member biases the slider 72 In such a 
way that the ratchet portion 72a of die slider 72 engages 
with tha rack taath 3b. 

[Odd] The supporting block 70 has a through hale 
70s to Insert a bolt [not shown) thereinto, and Is fixed In 
the notch portion 2b of the housing 2 via the bolt Tha 
slider 72 has an Inclined surface 72b at a second side 
surface opposite tha first aide surface containing tha 
ratchet portion 72a. The slider housing portion 71 has 
an Inclined slide surface 71a that the Inclined surface 
72b or the slider 72 slldably contacts. The slide surface 
71a extends In a direction that Intersects the axial cen- 
ter II na Lofthap lungar 3 . Th a d 1st a nee between the a n da 
surface 7f a and the axial centerllne L of tha plunger 3 
gradually decreases as It goes toward the rearward di- 
rection of the plunger 3 [I.e. lofth and direction of Figure 
2) . Tha a n gle b atwean the si Ide surface 71a and t h a ax- 
lal cantarllna L of the plungar 3 Is preferably 45 degrees 

or less. In this embodiment, tha angle Is predetermined 
to be about 30 degrees to ensure an adequate backlash 
In the ratchet mechanism 7. 

[0D20] Tha slider 72 has a rear and surface 72c and 
a front end surface 72d oppositely disposed between 
the first and second side surfaces. The slider housing 
portion 71 has a stop surface 71b disposed opposite the 
rear end surface 72c of the slider 72 and Is adapted to 

prevent the movement of the slider 72 by contacting tha 

rear end surface 72c of the slider 72 at the time of re- 
traction of the plunger 3. The slider housing portion 7f 
also has a wall surface 7f c contraposed to thefront end 
surface 72d of the slider 72. Formed on the front end 
surface 72d of tha slider 72, one end of the spring 73 
engages with a concave portion 72e and the other end 



thereof engages with a concave portion 7 fd formed on 

the wall surface 7f c. In this embodiment, a coll spring 
Is preferably employed as the spring 73. An axial can- 
terllne m ofthe spring 73 Is preferably disposed parallel 
to the elide surface 7f a of the slider housing portion 71 , 
so that contact of the Inclined surface 72b of the slider 

72 with the slide surface 71 a may be maintained and 
the force of the spring 73 transmitted to tha slider 72 
without any loss. 

[0021] Th a ratchet mechanism 7 permits th a trava I of 
the plunger 3 In the protruding direction (l.e. rlghthand 
direction of Figure 2), and proven* the retraction of the 
plunger 3 by developing a "wedge-effect" between the 
slider housing portion 71 and the outer circumference 
of the plunger 3 at tha time of retraction of the plunger 
3. Due to the Integration of the slider 72 and the spring 

73 Into the supporting block 70, the assembly of the ten- 
sion er Is conducted with ease. 

[0022] The housing 2 has a first and second through 

hale 25, 26farmsd thereinto penetrate the outer circum- 
ference ofthe housing 2 In a direction perpendicular to 
the axial direction (Le. a direction perpendicular to the 
page). The first through hole 25 Is disposed on tha rear 
and aide of the el id er housing portion 7f and the second 
through hole 29 is disposed on thefront end aide of the 
slider housing portion 7f . As shown In Figure 3, the first 
through hoie25 lea hole adapted to Inserta disengaging 
pin 10 thereinto to disengage tha engagement present 
between the ratchet portion 72a cf the slider 72 and tha 

rack teeth 3b ofthe plunger 3. The second through hole 
26, shown In Figure 4, Is a hole adapted to Insert a re- 
taining pin f1 thereinto to maintain the plunger 3 In a 
retracted state. Both the disengaging pin 10 and tha re- 
taining pin f1 have tapared distal ends. In addition, a 
single, common pin may be provided for the disengag- 
ing pin 10 and the retaining pin 11, thus reducing the 
number of components of the tensloner 1 . 
[0023] When tha engine starts, engine oil Is supplied 
In the fluid chamber 20 of the housing 2 through the 
check valve 6 from the oil passage 6. When the engine 
oil fills the chamber 20. hydraulic pressure of the oil 
causes the plunger 3 to move In a protruding direction. 
As tha plunger 3 starts bo move In the protruding direc- 
tion from the engaging state ofthe rack teeth 3b of the 
plunger 3 with the ratchet portion 72a of the slider 72, 
shown In Figure 5, the slider 72 starts to travel. In the 
direction marked by tha arrow, against the force of tha 
spring 73 through the engagement ofthe ratchet portion 
72a with the rack teeth 3b along the slide surface 71a 
ofthe supporting block 70. In Figures £ and 6-10, e dot 
Is marked on a portion of the rack teeth 3b of the plunger 

3 for the purpose of visualizing the movement of the 

plunger 3. As the slider 72 moves, shown In Figure. 6, 
the ratchet portion 72a of the slider 72 starts to ride on 
the rack teeth 3b of the plunger 3. When the slider 72 
further travels In accordance with the movement of the 
plungers, as shown in Figure 7, the ratchet portion 72a 
of the slider 72 rides on the ttp of the rack teeth 3b of 
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the plunger 3. At this time, a clearance Bm between tha 
rear end surface 72c of the s0der72 and the stop surface 
71b of tha supporting block 70 la tha maximum backlash 
of the ratahet mechanism 7. During operation of the ten- 
sranar, tha slider 72 travels within the range of the max- 
imum backlash Bm. 

[0024] When the plunger 3 travel* further In the pro- 
truding direction from the state shown In Figure 7 t tha 
rack teeth 3b ol the plunger 3 pass over the crest of the 
teeth of tha ratchet pa rtio n 72a of th a bI ider 72 , aa shown 
In Figure a. Then, the slider 72 begins to travel In a re- 
verso direction or In the direction marked by the arrow 
In Figure ft, along the slide surface 71a of the supporting 
bl ock 7 1 by an elastic force of the eprl n g 73 . Thereafter, 

Bh own in Figure 9, theslidar 72 stops traveling when the 
teeth of th e ratchet port! on 72a of the si Ider 72 engages 
the rack teeth 3b or the plunger 3. Additionally, In the 
case of further movement of the plunger 3 In the pro- 
truding direction, the action shown In Figures 8-9 1& con- 
ducted repeatedly. 

[0025] When tension In the chain Increases and a 
compressive force acts upon the d total end portion 3c 
by tha chal^ the bell check valve S closes and hydra u He 
pressure i n t h a ch am ba r 20 is impart ad upo n tha p lu n ger 
3 aa a resistant f orce, thereby preventing the backward 
movement of the plunger 3. 
[0026] At the time of backward movement of the 
plungar 3, shown In Figure 10, the slider 72 travels In 
the backward direction of the plungarS along tha slide 
surface 71a of the supporting block 70 through engage- 
ment between the rack teeth 3b of the plunger 3 and tha 
ratchet portion 72a of the slider 72. Thus, the wedge- 
shaped aOdar 72 develops a "wedge affect" between tha 
pi ungar 3 a n d th a a lid a bu rface 71 a of th a a lids r h ousi ng 
portion 71 of the supporting block, thereby preventing 
the rearward movement of the plunger 3 securely. 
[0027] During the operation of the tensloner 1 , since 

the slider 72 travels along tha Inclined elide surface 71 a 
of the supporting block 70, the slider 72 travels within 
the range of the maximum backlash Bm, which Is great- 
er than a backlash between the ratchet portion and the 
rack teeth 3b. Thereby, the amount of the backlash of 
the whole ratchet mechanism can be Increased and ad- 
equate backlash can be secured. 
[0028] In the case of Inadequate fluid pressure In the 
chamber 20, such as at the engine start a compressive 
force ia appl led to th e distal en d p ortion 3 b of th e p lu n ger 
3 from the chain, similarly, the wedge-shaped slider 72 
develops the 'wed ge-eftect" between the plunger 3 and 
the slide surface 71a of the slider housing portion 71 of 
the supporting block 70 and the rear end surface 72c of 

the slider 72 contacts the stop surface 71 b of the sup- 
porting block 70, shown In Figure 10. Thereby, the 
movement of the sDder 72 la prevented and the retrac- 
tion of the plunger 3 can be securely prevented. 
[0029] In the case of the retracted state of the plunger 
3 with the pi unger 3 disen gaged from th e si ider 72 , such 
as at t h e tl me of tranepo nation o r I natal latlo n of the ten- 



sioner, as shown in Figure 8, a disengaging pin TO is 

Inserted Intothe first through hole 25 formed In the hous- 
ing 2. Thus, tha rear end surface 72c of the slider 72 
and the stop surface 71b of the slider housing portion 

J 71 are separated, and tha engagement between the 
ratchet portion 72a of the slider 72 and the rack teeth 
3b of the plunger 3 Is disengaged. From this condition, 
by pushing the plunger 3 Into the housing, the plunger 
3 may be placed In a retracted state with ease. With the 

10 diatal end portion 3c of the plunger 3 pressed bo as not 
to protrude the plunger 3, the disengaging pin f o Is ex- 
tracted from the first through hole 25 and the retaining 
pin 11 Is Inserted Into the second through hole 26forrned 
In the housi n g . as e h own I n Fl gure 4. Th ereby , the rabch- 

15 at portion 72a of the slider 72 and the rack teeth 3b of 
the plungers are re-engaged, thus maintaining the re- 
tracted state of the plungsr3. Afterthe tensloner Is fitted 
to the chain, the tensloner Is placed In an operatabla 
condition by extracting the retaining pin f 1 from the sec- 

ft> end through hale 28. 

[0030] According to the present Invention, the reck 
teeth 3b are formed around the outer circumference of 
the plunger 3, thus eliminating the necessity for provid- 
ing a rack member aside from tha plunger 3, whiGh ra- 
ps duces the number of campan ants. Also, since tha slider 
72 travels along the Inclined slide surface 71a of the 
slide housing portion 71a, a sufficient backlash for the 
whole ratchet mechanism may be acquired. Moreover, 
Bines tha wedge-shaped slider 72 develops a 'wadga- 
effect 1 between the slide surface 71 a and the plunger 3 
at the time of retraction of the plunger 3, the retraction 
of the plunger 3 may be securely prevented. 

[10031] Accordingly, It Is to bs understood that the em- 
bodiments of the invention herein described are merely 
sb illustrative of the application of the principles of the In- 
vention. Reference herein to details of the Illustrated 
embodiments to not Intended to limit the scope of the 
claims, which themselves recite those features regard- 
ad ae essential to the Invention. 

40 

Claims 

1. A hydra u lie tension erfo r spp lying tension to a chain 
comprising: 

a housing having a central bore open at one 
end thereof j 

so a hollow plunger, slldably received In the bore 

of the housing, having an Inside space forming 

a fluid chamber with the bora, the plunger hav- 
ing rack teeth at least at a portion of an outer 
circumferential surface thereof; 

35 

a first biasing member, biasing the plunger In a 

protruding direction; 
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a slider housing portion in a supporting block of 

the housing having an Inclined slide surface;, 
a w edfjg-shaped s Uder w Ith In th e b| ider h ousl ng 

portion having a first aide bu rf ace with a ratchet J 
portion adapted to engage with the rack teeth 
of the plunger end a second aide surface, In- 
clined relative to and disposed opposite the first 
tide surface, the Inclined surface of the glider 

being elidabla along the inclined surface of tha 10 
slider housing portion and In a direction cross- 
ing an axial centerllne of the plunger, to prevent 
travel of the plunger In a backward direction by 
a wedge-effect: and 



a second biasing member In the slider housing 
portion biasing tha slider In a direction of en- 
gagement of the ratchet portion of the adder 
with the rack teeth of the plunger; 

such that the second biasing member biases 
the slider In such a way that the slider moves 

along the Inclined slide surface of the adder 
housing portion of the supporting block. 



6. The hydraulic tensioner according to claim 5> 
wherein the disengaging pin and the retaining pin 
are the same pin having a tapered distal and. 

7. The hydraulic tansioner according to any one of 
claims f to 6, further comprising a check valve pro- 
vided at a bottom portion of the central bore of the 
housing, the check valve being adapted to permit 
fluid flow Into the chamber but to block reveres flow 
of fluid. 



15 



ft) 



PS 



2. The hydraulic teneloner according to claim 1, 
wherelnthe second biasing member Isacoli spring 
and an axial oenterllna of the coll spring la disposed 
parallel to tha inclined slide surface of the slider 
housing portion. # 

3. The hydraulic tensloner according to claim 1 or 2, 

wherein the slider housing portion has a rear stop 
surface adapted to contact a rear aide surface of 
the slider to block traval of tha slider In a backward & 
direction. 

4. The hydraulic tenslonar according to claim 1 , 2 or 
3> wherelnthe slider housing portion haeafrontfac- 

Ing wail oppositely disposed to a front side surface **> 
of the slider, and one end of the second biasing 

member contacts tha front facing wall of the adder 
housing portion and the other end of tha second bi- 
asing member contacts tha front aide surface of the 
slider. " 



The hydraulic tensionar according to claim 3 or 4, 
wherelnthe housing has aflretthrough hole adapt- 
ed to Insert a disengaging pin thereinto between the 
rear side a u rf ace of the s Ilder an d t h a near etc p s u r- 
face ot the slider housing portion to disengage en- 

g ageme nt of the ratchet po rtio n of the al id er w ith tha 

rack teeth of the plunger, and the housl ng has aaec- 
ond through hole adapted to Insert a retaining pin 
th ere Into between t h a fro nt side s u rf ace of t h e sd der 
and th e front facing wall of the slider housing portion 
to retain the plunger in a retracted state. 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 8 




FIG. 9 




FIG. 10 
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